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SPECIAL ARTICLE

EFFECTS OF MEDICAID DRUG-PAYMENT LIMITS ON ADMISSION TO HOSPITALS AND
NURSING HOMES

STEPHEN B. SouMERral, Sc.D., DEnnis Ross-Decnan, Sc.D., JErRry Avorn, M.D.,
TromMas J. McLaucHLIN, Sc.D., anp Icor CHoODNOVsKIY, B.S.

Abstract Background. Many state Medicaid programs
limit the number of reimbursable medications that a pa-
tient can receive. We hypothesized that such limitations
may lead to exacerbations of illness or to admissions
to institutions where there are no caps on drug reim-
bursements. .

Methods. We analyzed 36 months of Medicaid claims
data from New Hampshire, which had a three-drug limit
per patient for 11 of those months, and from New Jersey,
which did not. The study patients in New Hampshire
(n = 411) and a matched comparison cohort in New Jer-
sey (n = 1375) were Medicaid recipients 60 years of age
or older who in a base-line year had been taking three
or more medications per month, including at least one
maintenance drug for certain chronic diseases. Survival
(defined as remaining in the community) and time-series
analyses were conducted to determine the effect of the
reimbursement cap on admissions to hospitals and nurs-
ing homes.

Results. The base-line demographic characteristics
of the cohorts were nearly identical. In New Hampshire,

ONCERN has mounted that cost-containment
policies implemented during the 1980s may be
compromising the quality of care and the health of
vulnerable populations, such as poor and chronically
ill elderly peop!=, although few studies have examined
this question."* Charges to the patient or monthly lim-
its on medications and other “optional” services are
characteristic of most Medicaid programs.® Although
such restrictions on specific services could increase
admissions to hospitals and nursing homes among
chronically ill elderly people, this has not been demon-
strated in a controlled study. Decades of clinical re-
search and experience document the effectiveness of
many medications in treating both acute life-threaten-
ing illnesses and chronic debilitating conditions.**
Lack of compliance with drug therapy has been asso-
ciated with increased admissions to hospitals and
nursing homes.”'? Logically, then, policies that reduce
access to effective medications may increase the rate
of adverse clinical outcomes and the accompanying
costs.
In an earlier study'' we examined the effects of a
three-drug payment limit, or cap, on the use of med-
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the 35 percent decline in the use of study drugs after the
cap was applied was associated with an increase in rates
of admission to nursing homes; no changes were ob-
served in the comparison cohort (RR = 1.8; 95 percent
confidence interval, 1.2 to 2.6). There was no signifi-
cantly increased risk of hospitalization. Among the pa-
tients in New Hampshire who regularly took three or more
study medications at base line, the relative risk of ad-
mission to a nursing home during the period of the cap
was 2.2 (95 percent confidence interval, 1.2 to 4.1), and
the risk of hospitalization was 1.2 (95 percent confidence
interval, 0.8 to 1.6). When the cap was discontinued
after 11 months, the use of medications returned nearly
to base-line levels, and the excess risk of admission
to a nursing home ceased. In general, the patients who
were admitted to nursing homes did not return to the com-
munity.

Conclusions. Limiting reimbursement for effective
drugs puts frail, low-income, elderly patients at increased
risk of institutionalization in nursing homes and may in-
crease Medicaid costs. (N Engl J Med 1991;325:1072-7.)

ications among 10,734 Medicaid patients in New
Hampshire. Among 860 recipients of three or more
drugs, the cap was associated with significant reduc-
tions in the receipt of several important medications
(e.g-, 28 to 30 percent reductions for insulin, thiazides,
and furosemide) that were not offset by increased out-
of-pocket purchases. When a copayment of $1 per pre-
scription replaced the cap one year later, the use of
most agents quickly approached precap rates.

In that study, data were not available to measure
possible changes in use of institutional services. One
hypothesized effect of the cap was an increase in nurs-
ing home admissions, due either to deteriorating
health or to a desire to shift to an environment exempt
from the cap. If the loss of essential medications led to
an acute deterioration in health, one might also expect
increased hospital admissions. In the current study,
we analyzed 36 months of additional nondrug claims
and enrollment data from Medicaid to answer the fol-
lowing question: Among low-income, elderly Medi-
caid patients, is limiting access to medications associ-
ated with increased rates of admission to nursing
homes and hospitals?

METHODS
Study Design

This study used survival (defined as remaining in the communi-
ty) and interrupted time-series analyses to evaluate the effects of the
drug-payment restriction. Qutcome data included 36 months (July
1980 to June 1983) of patients’ nursing home and hospital inpatient
claims in two state Medicaid programs. We compared the rate of
admission to nursing homes and hospitals before, during, and after
the cap in a defined cohort of chronically ill elderly patients in the
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study state (New Hampshire) with the rate in an identically defined
comparison cohort in a state without a cap (New Jersey).

The three-drug payment limit implemented by New Hampshire
Medicaid during months 15 to 25 of the 36-month study period is
described in detail in our previous report.'' With less than two
months’ notice to providers and patients, the legislatively mandated
cost-containment measure restricted most Medicaid patients to
three prescriptions per month. After 11 months the cap was elimi-
nated and replaced with a copayment of $1 per prescription. The
comparison state, New Jersey, was the only northeastern state
whose Medicaid program had no cost-sharing requirements or pay-
ment limitations for drugs during the study period.

Availability and Quality of Data

Data on enrollment, the use of study drugs, and hospital and
nursing home admissions came from the computerized Medicaid
management information systems of the two states. Enrollment files
were used to determine the age, sex, race, and category of enroll-
ment of the patients, according to study month. Previous reports
indicate that data from the Medicaid management information sys-
tems are highly reliable and valid for studying the prescribing of
drugs or admission to nursing homes.'?!® Drug claims identified the
product, number of units dispensed, patient, and date.

For every Medicaid resident of skilled-nursing and intermediate-
care facilities, a monthly claim is submitted by the nursing home
provider for basic services. Because the study population was al-
ready eligible for Medicaid at the beginning of the study, any nurs-
ing home stay would automatically be reimbursed from the first
month of residence; we thus avoided the problem of missing data
during periods when patients must expend their resources in order
to reach eligibility levels.

Since all the members of the study cohorts were eligible for both
Medicare and Medicaid, Medicare was the primary payer for hospi-
tal services. The Medicaid management information systems con-
tain data on all such services for which Medicaid paid a deductible
or coinsurance amount. For the first inpatient admission in each
spell of illness, Medicaid pays a fixed deductible amount. We used
the Medicaid data to determine inpatient hospital episodes by iden-
tifying each overnight service delivered at an acute care hospital for
which the reimbursed amount was greater than or equal to the
deductible amount for the current or previous year.

Definition of the Study Groups

The study groups represented a vulnerable, noninstitutionalized
population of Medicaid patients over the age of 60 who were being
treated for specific chronic illnesses at base line. Patients without
Medicare coverage were excluded because in New Hampshire, pa-
tients enrolled only in Medicaid had limits on physicians’ services
and hospital days in addition to the cap on medications, whereas
those enrolled in both Medicaid and Medicare (“crossover” pa-
tients) had stable coverage for these services. Patients were included
in the study if they had 10 or more months of enrollment in Medic-
aid during the base-line year (July 1, 1980, to June 30, 1981); were
60 years of age or older and enrolled in Medicare by the start of the
payment cap; were white (to control for the absence of nonwhite
patients in the New Hampshire cohort); were living in the commu-
nity at base line, with no nursing home claims during the 6 months
before follow-up began; had an average of three or more prescrip-
tions per month and at least one prescription per quarter during the
base-line year; and used medication for one or more of five major
chronic illnesses (diabetes, heart disease, chronic obstructive pul-
monary disease and asthma, seizures, or conditions requiring the
use of anticoagulants). Because outpatient diagnoses are often unre-
liable,'® the regular receipt, before the cap, of medications common-
ly used to treat these illnesses served as markers for them. To elimi-
nate occasional users of these drugs, we defined regular users as
patients receiving eight or more prescriptions in any category of
marker medications during the base-line year, and at least one per
quarter.

A panel of geriatricians, internists, and clinical pharmacists iden-
tified specific classes of marker medications, including antianginal
drugs, loop diuretic agents, antiarrhythmic agents, bronchodilators,
inhaled steroids, insulin, anticoagulants, and anticonvulsant agents,
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hereafter referred to as the core drugs. Medications were chosen for
study if their sudden withdrawal was liable to precipitate institu-
tionalization. Agents were excluded if they were frequently used for
nontargeted as well as targeted illnesses (e.g., beta-blockers are
indicated for both hypertension and angina), had questionable effi-
cacy, or were associated with less serious levels of illness. Thus,
although they led to the exclusion of some patients with targeted
illnesses, the strict criteria for regular drug use served to increase the
base-line comparability of the study and comparison cohorts.

Regular Use of Other Medications

In addition to the core drugs, we also identified 21 other classes
of drugs commonly used to treat chronic health problems. These
included other agents to treat cardiovascular diseases (diuretic
agents, beta-blockers, other antihypertensive drugs, and potas-
sium supplements); oral hypoglycemic agents and diabetes-testing
supplies; psychoactive medications (anxiolytic, hypnotic, antipsy-
chotic, and antidepressant drugs); nonsteroidal antiinflammatory
agents, analgesics with addictive potential, and those used to
treat migraine; oral steroids; and medications to treat ulcers,
thyroid disorders, glaucoma, parkinsonism, gout, and chronic diar-
rhea. As a measure of base-line comorbidity, we counted the num-
ber of these 26 classes of drugs for which each member of the study
groups received eight or more prescriptions in the base-line year
(Table 1).

Standardization of Use of Study Medications

To track drug use for the different study medications, we used
base-line data on the entire Medicaid populations of both states to
create an index of standardized monthly doses for each of the core
medications. One standard dose equaled the median number of
milligrams of active ingredient per month received by all the pa-
tients who filed a claim for each study drug.

Statistical Analysis

Using survival analysis, we measured the rate of admission to
hospitals and nursing homes in New Hampshire and New Jersey
during three periods: base line (April 1981 to August 1981), the cap
(September 1981 to July 1982), and after the cap (August 1982 to
June 1983).!"18 We also calculated the relative risks of institutional-

Table 1. Base-Line Characteristics of the Study and
Comparison Cohorts.

NEW JERSEY
New HAMPSHIRE ~ COMPARISON
STUDY COHORT COHORT
CHARACTERISTIC (N = 411) (N = 1375)
percent
Age (yr)
60-69 27 21
70-79 43 46
=80 30 33
Female sex 80 80
Regular use of core
medications
Cardiac 77 86
COPD and asthma* 19 15
Insulin 16 9
Anticonvulsants 6 7
Anticoagulants 1 2
Number of study medications
used regularlyt
1 16 12
2 36 32
3 30 28
=4 18 27
=1 Inpatient episodes during 25 23
6 mo before cap
*COPD d chronic ob ive pul y disease.
‘tThe core medications plus the 21 other classes of drugs commonly used
to treat chronic health problems.
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ization and 95 percent two-sided confidence intervals in the study
groups.'® We used segmented time-series regression models to esti-
mate changes in drug use, including a constant term, a linear time
trend, and terms to estimate changes in the mean level of use of core
drugs during an “anticipatory” precap month (August 1981) and
during the cap and copayment periods."!

RESULTS
Background Characteristics of the Study Groups

The base-line demographic characteristics and
rates of drug use were similar in the New Hampshire
and New Jersey groups (Table 1). The high propor-
tion of women in both cohorts (80 percent) reflects the
predominance of women in frail, elderly populations.
In the year before the cap poli-
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After the cap was replaced by the $1 copayment, these
rates rose almost to base-line levels.

Effects on Nursing Home Admissions

The most clearly observable effect of the payment
cap in New Hampshire was an increase in nursing
home admissions (Fig. 1). The proportions of patients
entering nursing homes were similar in the study
groups before the cap: 2.3 percent in New Hampshire
and 2.1 percent in New Jersey. After the institution of
the cap, there was a marked separation of the two
survival curves showing the probability of remaining
in the community; by the end of the 11-month cap

cy was instituted, approximately
four out of five patients in both
cohorts were regular recipients of
core medications indicated for
heart disease; rates of regular use of
medications for chronic obstructive
pulmonary disease and asthma, di-
abetes, and seizures were all simi-
lar, as were rates of use of anticoag-
ulant agents. The total number of
classes of drugs taken regularly was
slightly higher in the comparison
cohort; we controlled for the poten-
tial effects of this difference through
the stratified analyses reported be-
low. Although patient-specific data
on income were unavailable, both
cohorts were very poor, with in-
comes substantially below federal

1.00

0.95-

0.90—

0.85—

0.80LL

T
All Patients
]
|
|
® New Hampshire
O New Jersey

| I T N N T TS T O I O |

poverty levels; at the time of the

study, the monthly income of el-
derly recipients of supplemental
security income who lived alone
was about $350 in both states.?
During the follow-up period, simi-
lar proportions of patients (35
percent in New Hampshire and 28
percent in New Jersey) died or left
the Medicaid program for other
reasons.

1.00

0.95—

0.90[—

Cumulative Probability of Remaining Qutside a Nursing Home

Changes in the Use of Study
Medications

During the base-line year the
median number of standardized
monthly doses of core drugs per
month was stable at 2.8 in New
Hampshire and 2.3 in New Jersey.
There was no change in the use of

0.85—

0.80L L1

Base Line

Il

T

Patients Taking 3 or More Classes of Drugs
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these agents in New Jersey during
the study period. In New Hamp-
shire, however, the time series of
drug use dropped by 35 percent, to
1.9 standardized monthly doses per
patient per month after the cap was
instituted (two-sided P<0.001).

Period

Figure 1. Cumulative Probability of Remaining outside a Nursing Home.
The top panel shows the curves for all patients in the New Hampshire (n = 411) and
New Jersey (n = 1375) groups. The bottom panel shows the curves for patients who
regularly used drugs from three or more classes at base line (n = 198 for New

Hampshire and 762 for New Jersey).
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period, 10.6 percent of the New Hampshire patients
and 6.6 percent of the New Jersey patients had been
admitted to nursing homes. The difference between
the two survival curves during this period was signifi-
cant (two-sided P = 0.006), and the relative risk of
admission associated with the cap was 1.8 (95 percent
confidence interval, 1.2 to 2.6). After the cap policy
was discontinued, the use of core drugs returned al-
most to precap levels and the excess risk of new admis-
sions to nursing homes ceased, as evidenced by the
approximately parallel curves.

Further analyses were stratified according to the
proxy variable for comorbidity (the regular use of 3 or
more of the 26 classes of drugs). Again, the rates
of nursing home admission in the two states were
similar before the cap began and after it was replaced
with the $1 copayment (Fig. 1). During the period
of the cap, however, the excess risk of admission
to a nursing home was even greater for these sicker
patients in the study cohort, more than double the
rate in the comparison cohort (relative risk = 2.2;
95 percent confidence interval, 1.2 to 4.1; two-sided
P = 0.0004). By the end of the cap period, an estimat-
ed 14.4 percent of New Hampshire patients regularly
taking drugs from three or more classes had entered
nursing homes, as compared with only 6.2 percent of
such patients in New Jersey. For the patients taking
drugs from fewer than 3 of the 26 drug classes there
was no significant difference between the study and
comparison cohorts, indicating that the cap’s adverse
effect was most pronounced for the patients who were
most disabled.

We next investigated whether this loss of independ-
ence tended to be permanent or temporary. Figure 2
shows trends in the proportions of patients residing in
nursing homes in the two study groups. All the pa-
tients were included in this analysis until they died or
became permanently ineligible. The data indicate that
nursing home stays were not short-term. After the cap
was instituted, there was a steady rise in the propor-
tion of New Hampshire patients in nursing homes that
persisted until the end of the cap period. By then, 7.7

2 10 | Base Line Cap i $1 Copayment
g | |
S i
I 8| |
o N
£ !
2 6 ‘
S !
Z r |
£ 4+ f
€ | i
8 ol ! ® New Hampshire
S i O New Jersey
a i ! |
0 11 1 I! 1 L1 1 |1 L1 1 3 1 II 1 111 11 J W T O |

Period

Figure 2. Monthly Proportions of Study Patients Residing in
Nursing Homes.
The curves include all New Hampshire (n = 411) and New Jersey
(n = 1375) patients.
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Figure 3. Cumulative Probability of Not Being Hospitalized.

The curves include the New Hampshire (n = 198) and New Jer-
sey (n = 762) patients who regularly used drugs from three or
more classes at base line.

percent of the 325 remaining New Hampshire patients
were institutionalized, as compared with 4.4 percent
of the 1147 New Jersey patients, even though the time
series was approximately parallel before initiation of
the cap and after its abandonment.

We also calculated the distribution of lengths of
stay among the New Hampshire patients who entered
nursing homes (n = 46). Among the 37 patients who
entered nursing homes just before or during the period
of the cap (for whom 12 or more months of follow-up
were available until the end of observation), 32 per-
cent stayed for 6 months or less and 57 percent had
stayed for 1 year or more; 90 percent of the long-term
residents were still in nursing homes during the final
month of observation.

Effects on Hospital Admissions

Analyses of time to first inpatient hospital episode
were similarly stratified according to the number of
classes of drugs the patients took regularly. Patients
who regularly used drugs from three or more classes
had comparable rates of hospitalization before the cap
was instituted (Fig. 3). After the introduction of the
cap, there was a moderate trend toward increased hos-
pitalization among the New Hampshire patients that
did not reach statistical significance (relative risk =
1.2; 95 percent confidence interval, 0.8 to 1.6); this
trend disappeared when the cap was replaced with the
$1 copayment policy (Fig. 3). No increased risk of
hospitalization was found in the patients who used
drugs from fewer than three classes before the cap.

DiscussioN

Although quasi-experimental evaluations of policy
changes can never provide ironclad evidence of cause-
and-effect relations, our results provide strong indica-
tions of a direct relation between the introduction of a
three-drug reimbursement limit, a resulting reduction
in the use of medications, and an approximate dou-
bling of the rate of nursing home admissions among
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chronically ill elderly patients. Rates of admission to
nursing homes among the study and comparison co-
horts were similar before the cap was instituted, di-
verged soon after its introduction, when the use of
medications declined, and once again became similar
after the cap was abandoned. These effects were con-
centrated among patients who regularly used three or
more study medications, indicating heightened vul-
nerability among patients with more than one chronic
illness. A separate, ongoing analysis in New Hamp-
shire also indicates an association between the rate of
reduction in drug use due to the cap and the risk of
institutionalization (data not shown).

Were nursing home admissions caused by declining
health or by the desire to maintain the use of essential
medications, because the three-drug limit did not ap-
ply in long-term care facilities? Since admission rec-
ords were not available for this study, we could not
distinguish between these two mechanisms of effect.
The increase in nursing home admissions among the
patients at highest risk suggests that the loss of medi-
cations could have exacerbated preexisting medical
problems. However, because patients are often ad-
mitted to nursing homes without earlier hospitaliza-
tion,?! and given case reports by New Hampshire
Legal Assistance of several patients who were trans-
ferred to nursing homes to avoid the policy’s effect, the
cap probably precipitated nursing home admissions
for financial reasons as well. Regardless of which
mechanism explained the excess admissions, the eco-
nomic impact of preventable institutionalization and
its effects on quality of life are severe.

Although we observed a slight trend toward in-
creased hospitalization during the period of the cap,
the absence of a significant effect on rates of hospitali-
zation deserves comment. Increases in the rate of hos-
pitalization may have been too low to be measured
against the high background rate in a chronically ill
population. In addition, the measure used (time to
first hospital episode) is insensitive to changes in the
rates of repeated events; we unfortunately did not
have access to data from the primary payer for hospi-
tal services, Medicare, which would have allowed
time-series analyses of all admissions.

The study and comparison cohorts were well
matched at base line for patterns of drug use, sex, and
race, as well as nursing home and hospital use. The
New Jersey cohort was slightly older and received
more regular medications than the New Hampshire
group, but this would be expected to reduce observed
differences in outcomes. All the patients received more
than 36 prescriptions in the base-line year, a rate of
medication use strongly associated with fair-to-poor
health in an earlier national study of Medicare benefi-
ciaries.” The increase in the rate of entry into nursing
homes immediately after the initiation of the cap
makes it less likely that differences in the patients’
characteristics were responsible for these effects.

It is unlikely that other changes in policy influenced
the observed changes in the rates of institutionaliza-
tion. A potential confounder would have had to begin

Oct. 10, 1991

at the initiation of the cap and end at its termination,
which is improbable. Since all the study patients were
eligible for Medicare, they were exempt from the lim-
its on hospital and physicians’ services imposed on.
non-Medicare patients in New Hampshire during the
cap period. Changes in the supply of beds might influ-
ence the rate of admission to nursing homes.” How-
ever, the supply of nursing home beds per 1000 elderly
people in New Hampshire actually declined by 3.5
percent from 1981 to 1982, the period during which we
observed increases in the rates of admission as com-
pared with those in New Jersey.?

Previous studies have indicated that the New Jersey
diagnosis-related-group program initiated in 1980
probably caused a slight decline in length of stay and
a small increase of 0.8 percent per year in hospital
admission rates.?* The program, if it had any effect at
all, would thus have shortened the time to first hospi-
tal admission slightly in the comparison cohort, result-
ing in a smaller relative difference between the two
cohorts.

At present, about one fourth of state Medicaid pro-
grams have limits on drug reimbursement in effect.
Our findings raise questions about the clinical and
economic wisdom of such policies. Our best estimate
of the excess person-months of nursing home use in
the study cohort equals the difference between the pro-
portions of the two study groups residing in nursing
homes each month. During the 22-month observation
period after the cap was instituted, this excess was
estimated to be 174 person-months. Given New
Hampshire Medicaid’s daily reimbursement rate of
$59 in fiscal year 1982—1983 (the average of the rates
for skilled-nursing facilities and intermediate-care fa-
cilities),” these excess months in nursing homes cost
$310,745. This underestimates the true cost, since it
does not include other incremental expenses (e.g.,
physicians’ services) and it assumes no months in
nursing homes beyond the observation period. Addi-
tional increases in hospital and nursing home admis-
sions in other vulnerable populations that we did
not study (e.g., the chronically mentally ill) could
raise such unintended costs well over the estimated
statewide savings of $300,000 to $400,000 achieved
by the cap."

Changes in health care reimbursement policies have
probably had sizable effects on elderly and low-in-
come patients over the past decade, but objective data
on their effects on quality of care are extremely limit-
ed. The challenge for researchers and policy makers is
to discover which cost-containment methods are most
efficient in reducing ineffective care while preserving
access to forms of medical technology that benefit
both individual patients and society as a whole.

We are indebted to Dan Gilden, director of JEN Associates, for
statistical and data processing support; to Elin Griesbach for the
coding and graphic presentation of data; to Jerry Gurwitz, M.D.,
and John Foley, Pharm.D., for excellent clinical advice; to Dr. Ste-
phen Lagakos for important insights into the structuring of the
statistical analysis; to the officers and staff of the New Hampshire

and New Jersey Medicaid programs who supplied the data; and to
Laura Goldberg for assistance in the preparation of the manuscript.
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